0 



(19) 



J 



(12) 



EuropSisch|^||tentaint 
European Office 
Office europten des brevets (11) 

EUROPEAN PATENT SPECIFICATION 



EP 0 520 406 B1 



(45) Date of publication and mention 
of the grant of the patent: 
02.09.1998 Bulletin 1998/36 

(21) Application number: 92110636.5 

(22) Date of filing: 24.06.1 992 



(51) Int. Cl.^: C07D 215/14. C07D 405/06. 
A61K 31/47 



(54) Diastereomer salt of optically active quinollnemevalonic add 

DIastereomeres Salz von optlsch aktiver Chinolinmevalons^ure 
Sel diast^r^omere d'acide quinolinem^valonlque optiquement actif 



CO 

o 
o 

CM 
LO 

O 

Q. 
UJ 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT LI LU MC NL 
PTSE 

(30) Priority: 24.06.1991 JP 151810/91 
20.05.1992 JP 127277/92 

(43) Date of publication of application: 
30.12.1992 Bulletin 1992/53 

(60) Divisional application: 
96107815.1/0 742 209 

(73) Proprietor: 

NISSAN CHEMICAL INDUSTRIES LTD. 
Chlyoda-ku Tokyo (JP) 

(72) Inventors: 
• Ohara, Yoshio, 
c/o Nissan Chem. Ind., Ltd. 
Funabashi-shi, Chlba-ken (JP) 



• Suzuki, Miklo, 

c/o Nissan Chem. Ind., Ltd. 
Funabashi-shi, Chiba-ken (JP) 

• Yanagawa, Yoshinobu, 

c/o Nissan Chem. Ind., Ltd. 
Funabashi-shi, Chiba-ken (JP) 

• Iwasaki, Hiroshi, 

c/o Nissan Chem. Ind., Ltd. 
Funabashi-shi, Chiba-ken (JP) 

• IVIiyachi, Nobuhide, 

c/o Nissan Chem. Ind., Ltd. 
Funabashi-shi, Chiba-ken (JP) 

(74) Representative: 

WSchtershduser, Gunter, Prof. Dr. 

Patentanwalt, 

Tal 29 

80331 IVIOnchen (DE) 



(56) References cited: 
EP-A- 304 063 
EP-A- 411420 
DE-A-3 905 908 



EP-A- 409281 
EP-A- 430129 
US-A-4 567289 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

Primed by Xerox (UK) Business Services 
2.16.30.4 



EP0 520406B1 



Description 



resMulion IherMt. ' " '""^ "ypalwa, artenoscterosis, etc. and a memod fa, cSS 
^^A,^e™„fa„..c«co^„do,*e^™^Ma«.^,>«; ^.^ec»«^«^^ 



10 



IB 



SO 



25 



30 



35 



OH OH O 



40 





(VI) 



each of r2 r3 and r' is h drogTa cTiower '^^ ' °^ *<■ ^^^a or HNR^Wwhe'ein 

methyl. R3and together ,LTch1 I" c^^^^^ Z^O^CH .'""^^r''^' ^'^^ ^y^r^eT^ 

compounds having four optical isome^'as dS Jfn^S fnl^^^^^^^^ c ■f^"2)rNH.(CH2)2, are racemic mixtures o 
27986^1989 and 304063. and they aTe l^^S^rs Sa^^^^^^^^^^ '-'^"^ P"blica«or, No^ 

Publication EP 356788A. " 4.761.419. U.S. Patent 4.923.861 and European Patent 




COaR^ A 



45 



(VII) 




HjOH 



(VIII) 



50 



55 
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75 



20 



25 



OH O 




30 



35 



40 




In the above formulas, each of r6 r7 ic o r i 

propyl group, an i-propyl group, a t-butyl group a n-Si"CoL^^^^^ ' ^^V^ S^oup. a n- 

Step A is a reduction reaction of an ester vm tn . ^ ^ ' "-^"^y' 9^^"P- 
- ^-^entsuchastetrahydrofuranHL^^^^^^^^^ 

^' P''®^erably diisobutylaluminum hydride ° ' P'^®^®'^^'^ ^'^^"^ "''O^C to 10**C. using 

.8 conducted using phosphorus pentoxide. SeStlfo^^^^^ « '"^''^a' wherein oxidS 

wherem oxidation is conducted using su«ur triS^ co^^^^^ ""'"^ - a rJZ 
Step C IS a reaction for the Dreoaratinn ni an J ! 

%! phosphmwe. As the tase. sMim h^«e 1X>S2^ t^.oJii "*» altereaiton«t,i 



50 



55 
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us metal hydrides, preferably diisobutylalumlnum hy^re. 



40 



45 



so 



erably from -10°C to 0*^0, using vIBBus metal hydrides, preferably diisobutylaluminum hya 

Step E is an oxidation reaction of the allyl alcohol (XI) to an enat (XII). and the reaction is conducted using various 
oxidizing agents. Preferred is a method wherein oxidation is conducted in a solvent such as tetrahydrofuran, acetone, 
ethyl ether or ethyl acetate at a temperature of from 0**C to 100**C, preferably from 15°C to SO^'C. using activated man- 

5 ganese dioxide, a method wherein oxidation is conducted using a sulfur trioxide-pyridine complex, a method wherein 
oxidation is conducted using phosphorus pentoxide, dimethylsulfoxide and a tertiary amine (such as triethyl amine), or 
more preferably a method wherein oxidation is conducted using oxalyl chloride, dimethyl sulfoxide and a tertiary amine 
(such as triethylamine) (Swern oxidation). 

Step F is a condensation reaction of the enal (XII) and a double anion of an acetoacetate, and the reaction is pref- 

10 erably conducted in tetrahydrofuran at a temperature of from to 20**C. preferably from -30**C to 0*'C, using sodium 
hydride as the base and n-butyl lithium. 

Step G is a reduction reaction of the carbonyl group of the compound (XIII). There is a method wherein the reduc- 
tion is conducted in ethanol at a temperature of from ■10*'C to S'^C using a metal hydride, preferably sodium borohy- 
dride, a method wherein the reduction is conducted In dry ether or dry tetrahydrofuran at a temperature of from -1 00^*0 

15 to 25°C, preferably from -80**C to -50**C using zinc borohydride, and more preferably a method wherein the reduction is 
conducted in dry tetrahydrofuran-methanol at a temperature of from -80°C to ■60*'C using sodium borohydride and tri- 
ethylborane or diethylmethoxyborane. (The compound (XIV) corresponds to the compound (V) wherein R"* is a C1.4 
lower alkyi group.) 

Step H is a step for hydroryzing the ester (XIV), which can be conducted in a solvent mixture of methanol or ethanol 
20 with water at a temperature of from 1 0^'C to 25^0 using an equimolar amount of a base, preferably potassium hydroxide 
or sodium hydroxide. (The compound (XV) corresponds to the compound (V) wherein R"" is a hydrogen atom.) 

Step J is a step for forming mevalonolactone by a dehydration reaction of the free hydroxy acid (XV), and the reac- 
tion can be conducted using a suitable acid catalyst, preferably trrfluoroacetic acid. Othenwise, the reaction can be con- 
ducted by removing the resulting water while refiuxing in benzene or toluene under heating, or by adding a suitable 
25 water-removing agent such as molecular sieves. Further, the reaction can be conducted at a temperature of from IC'C 
to 35*C, preferably from 20''C to 25*'C, using a lactone-modifying agent in dry methylene chloride, such as a carbodiim- 
ide. preferably a water-soluble carbodiimide such as N-cyclohexyl-N'-I2'-(methylmorpholinium)ethyl]carbodiimide p-tol- 
uenesulfbnate. 

With respect to drugs, there are many cases in which the pharmacological activities and safety differ among optical 
30 isomers. In order to develop an excellent drug, it is desired to separate them by optical resolution. DE-A-3 905 908 
describes theoretically a method of resolution via the amide with phenethylamine. However, even given this theoretical 
suggestion, there has been no method for optical resolution known to be industrially useful for the separation of the 
racemic modification of the quinolinemevalonic acid ((±)l). 

The present inventors have discovered that the racemic modification of quinolinemevalonic acid ({±)l) forms a salt 
35 with D(+) phenethylamine ((+)ll) as an optically active amine, whereby the optically active quinolinemevalonic acid ((-)l) 
can be separated by optical resolution. The present invention has been accomplished on the basis of this discovery. 

Thus, the present invention provides a diastereomer salt of optically active quinolinemevalonic acid of the formula 
((-)!• (+)ll): 




^2 



{(-)i-(+)ii) 



The present invention provides also a method for optical resolution of quinolinemevalonic acid ({±)l) with D(-i-) 
phenethylamine of the formula ((+)ll). in a ketone-type solvent, or toluene or xylene, or a solvent mixture of such a sol- 
55 vent with an alcohol solvent, or dimethylfbrmamlde or dimethyl sulfoxide, or dichloromethane. and crystallizing the 
resulting diastereomer salt of optically active quinolinemevalonic acid of the formula ((-)'•(+)"). in a ketone-type solvent, 
or toluene or xylene, or a solvent mixture of such a solvent with an alcohol solvent, or dimetiiylformamide.dimethyl sul- 
foxide: 
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OH OH O 



10 




((±)I) 



IS 



NHj 



II) 



20 



OH OH O 



25 




30 



3S 



40 



formliX'"* ' P^"*"^'"^ "^"^'^ '"^^ quinolineme^lonic acid saH of the 



QH OH 0 




on« 



45 



50 



Now. the present invention will be described in detail with reference to the preferred embodiments. 
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Mother liquor 
((+)!• (+)II) 
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10 




H-)i) 



IS 



20 



25 




0R8 



30 



35 



40 



45 



50 



55 



potassium hydroxide or sodium hydroxide foZS bv lut^L, ^ ^" ^""^^ a base, preferably 

chloric acid, to obtain a free quindir,r,lniaTonfcS^^^^^^^ ""'"^ ^" ^"^^'^ «^ «°'"tton. P^eferaEly hydro' 

acidS'fe^r^Si^roIin^^^^^^^^^^ 

tals. Ukewise. if MOphenethylaminettOIOfeTeS as an ^^^^^^^^^^^^ qu.no hnemevalonic acid ((-)! - (.)„) as crys- 
saft of optically active quinoline mejLo^ acif ((' , 1^^^^^^ ^^'^^ «o obtain a diastereomer 
optical isomer of the quinolinemevalonic acid ((±)0 can be ol^in J^^^^ «9ent. a desired 
thyl ketone or methyl isobutyl ketone, or tSe or Xe ^T.il " ' '^'^^'-'^P^ ^^"^ die- 
alcohol solvent such as methanol or ^hanofor dI2hvtorLmS. . h ' """^^^ « solvent with an 
ature is usually from OX to 1 0OX. and Sr^S 27^^^^ "ri^^ ^««^«on temper- 
preferably from -lO-C to 80-C P^eciprtation is conducted usualfy at a temperature of from -20«C to 100X 

sa,.:s£i:yrreiSor:i^^^^^ 

callyactv^puinoliJeriS^rS"^^^^^^ 

Namely, by adding an aqueous sdution ialte i mpS^^^^ . "'^"'"^ ^"^^^ quinolinemevalonic acid ((.)l) 
the diastereomer s^t Iptca^Se qu S^^^^^^ 

metal sat, (such as a PuinolinemevalonicLd s^t oCh^^^^^^^^ p'TI"" *° ^'"^'^ ^»«" 

of an alkaline earth metal chloride (such as CaCWrsuch ,11 Z ^ ^" solution 
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the present invention is by no mSHrrestricted by such specific Examples. 



REFERENCE EXAIVIPLE 1 

5 (+ )-(E)-3.5<jihvdroxy'744'-(4''-fluoroDhenvn-2'-cyclopropylQuinolin-3W[]hepl-6-eneacid compound ((±)l) 

60 g of (±)-(E)-ethyl-3.5-dihydroxy-7-[4-(4"-fIuorophenyl)-2'-cycloprppylquinolin-3'-yllhept-6-enoate (a compound 
(XVI) wherein R^ is Et) was suspended in 100 m^ of ethanol. and 200 m^ of a 1N sodium hydroxide aqueous solution 
was added thereto. As the reaction proceeded, the suspension became a uniform solution. After cornpletion of the 
10 hydrolysis, 200 m^ of 1 N hydrochloric acid was added thereto. This reaction solution was extracted with 500 mt of 
dichloromethane to obtain the desired compound ((±)l). 

H-NMR(CDCl3). 6ppm 

1.0-1.1 (m. 2H). 1.3-1.4 (m. 3H). 1.5-1.6 (m, 1H). 2.3-2.4 (m» 1H). 2.51 (d, 2H, J = 6.1), 2.8-3.5 (b, 3H). 4.1- 
75 4.2 (m, 1H), 4.4-4.5 (m, 1H), 5.59 (dd, 1H, J = 6.1, J = 16.1). 6.63 (d, 1H. J = 6.1), 7.1-7.4 (m, 6H), 7.5-7.7 (m, 1H). 
7.9-8.0 (m. 1H). 

REFERENCE EXAMPLE 2 

20 Resolution of a diastereomer salt using a chiral organic amine 

To the dichloromethane solution of the compound ((±)l) obtained in Reference Example 1 , 1 equivalent of a chiral 
organic amine as identified in Table 1 was added, and then the solvent was distilled off to obtain a residue containing 
the con-esponding diastereomer salt. Except for the case where the residue was oil. the residue was dissolved under 
25 heating in ten times by weight of methyl isobutyl ketone-dimethylfbrmamide (20:1 . v/v), followed by cooling to a temper- 
ature of from 10 to 25**C for crystallization. For the optical yield, the obtained diastereomer salt was treated with an acid 
and then converted to lactone, and the optical yield was measured by a high performance liquid chromatography using 
an optical resolution column (chiraSpher, tradename, manufactured by E. Merck Connpany). 



30 





Resolution agent (chiral organic 
amine) 


Chemical yield (%) 


Optical yield (%ee) 


35 


D(+)phenethylamine 


44 


73 




R(+)a-(p-tolyl)ethylamine 


30^) 


60 




R(-)2-amino-1 -butanol 


80 


0 




D(-]a-phenylglycinol 


.2) 




40 


(-)N-benzyl-a-phenylethylamine 


.2) 






(-)p-bronK)-a-phenylethylamine 


.2) 





1) A gel substance precipitated. 

2) The diastereomer salt was an oily substance. 

45 



EXAMPLE 1 

(EV3(R)-5(S)-dihydroxy-7-[4'-(4"-fluorophenyl)-2'-cyclopropylquinolin-3'-vnhept-6-ene acid * Df+) phenelhvlamine salt 
50 compound ((-)!* (-i-)!!) 

To the dichloromethane solution of the compound ((±)l) obtained in Reference Example 1 . 1 6.2 g of D(-i-) phenethyl- 
amine {(+)ll) was added, and the mixture was stirred. Then, dichloromethane was distilled off to obtain a residue. The 
residue was repeatedly crystallized from methyl isobutyl ketone and methyl isobutyl ketone-ethanol (10:1 . vA/) to obtain 
55 19.8 g off the desired compound ((-)! • (+)ll) as white crystals. (Melting point: 144-147"C, optical purity: 97%ee.) 



9 



EP 0520 406 B1 



EXAMPLE 2 



• 



Claims 

Claims for the followrng Contracting States : AT, BE. CH, DE. DK, FR, GB. IT, LI. LU. MC. NL. PT, SE 

1. A diastereomer salt of optically active quinolinemevaionic add of the formula ((-)i • WIO: 




H . 



((-)I-(-)II) 




acr^etS?^^^^^^^ 



10 




3. A process for producing optically active quinoiinemevalonic acid salt of the formula (IV) 



F 




wherein is Na, K. 1/2Ca or HNR^R^R^ wherein each of R^, R^, R"* is hydrogen, a C1.3 lower alkyi group 
or a 2-hydroxyethyl group, or when is hydrogen or a methyl group, R^ and R^ together form -(CH^)^-. -(CH2)5-, 
-(CH2)2-0-(CH2)2- or -(CH2)2-NH-{CH2)2-. 

which comprises reacting the diastereomer salt of optically active quinoiinemevalonic add of the formula ((-)! * (+)ll) 
as defined in Claim 1 , with a base. 

Claims for the following Contracting States : ES, GR 

1. A method for optical resolution of quinoiinemevalonic acid ((±)l). which comprises reacting the quinoiinemevalonic 
acid of the formula ((±)l) with D(+) phenethylamine of the formula ((+)ll). in a ketone-type solvent, or toluene or 
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xylene, or a solvent mlxlur^^uch a solvent with an alcohol solvent, or dlmethyHoHilide or dimethyl sulfoxide, 
or dichloromethane. and crystallizing the resulting diastereomer salt of optically active quinollnemevalonic acid of 
the formula (Ol-C*)!!). in a ketone-type solvent, or toluene or xylene, or a solvent mixture of such a solvent with an 
alcohol solvent or dimethylformamlde. dimethyl sulfoxlde: 




A process for producing optically active quinollnemevalonic acid salt of the formula (IV) 



OH OH 0 

T 11 




0R3 



wherein is Na, K. 1/2Ca or HNR^rSr^ wherein each of R^. R^. R" is hydrogen, a C,.3 lower alkyi group 
or a 2-hydroxyethyl group, or when R^ is hydrogen or a methyl group, R^ and R" together form -(CHp)^- -(CHo)5- 
-(CH2)2-0-(CH2)2-or-{CH2)2-NH-(CH2)2-. \ 2iA.\ 21^, 

which comprises reacting the diastereomer salt of optically active quinollnemevalonic acid of the formula f(- 
)'•(+)"): 



12 




with a base. 
Patentanspruche 

Patentanspruche fur folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, MC, NL, PT, SE 
1. Diastereomeres Salz optisch aktiver Chinolinmevalonsdure der Forme! ((-)i * MWY 




2. Verfahren zur optischen Trennung von Chinolinmeva!ons§ure ((±)l), umfassend das Umsetzen der Chinolinmeva- 
lonsSure der Formel ((±)l) mit D(+)-Phenethylamin der Formel ((+)ll) in einem Keton-LGsungsmittel Oder Toluol 
Oder Xylol Oder einer LOsungsmittel-Mlschung eines solchen L6sungsmittets mit einem Alkohol-LOsungsmittel Oder 
Dimethylformamid Oder Dimethylsulfoxid Oder Dichlormethan und Kristallisieren des resultierenden diastereome- 
ren Salzes der optisch aktiven Chinolinmevalonsaure der Formel ((0I)"(+)") einem Keton-Lfisungsmittel Oder 
Toluol Oder Xylol Oder einer LOsungsmittel-Mischung eines solchen LOsungsmittels mit einem Alkohol-LOsungsmit- 
tel Oder Dimethylformamid, Dimethylsulfoxid: 
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({±)I) 



NH 




3. Verfahren zum Herstellen optisch aktiven Chinolinmevalonsfluresalzes der F=brmel 



(IV) 



OH OH 0 




worin r8 Na. K. 1/2 Ca Oder HNr2r3r4 ist. worin jedes von r2 r3 r4 Wasserstoff. eine niedere C,^-Alkylgruppe 
Oder eine ^ ^Hydroxy Jhylgruppe .st oder, wenn R^ Wasserstoff Oder eine Methylgruppe ist. R^ und R^ zusammen 
-(CH2)4-. -(CH2)5-, -(CH2)2-0-(CH2)2- Oder -(CH2)2-NH-(CH2)2-bilden, umfassend das Umseteen des diastereo- 
meren Seizes der optisch aktiven Chinolinmevalonsaure der Formel ((-)l • (+)ll). wie es in Anspruch 1 definiert ist 
mit einer Base. ' 
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PatentansprOche f Or folgendelSKagsstaaten : ES, GR 



1. Verfahren zur optischen Trennung von Chinolinmevalonsaure ((+)!). umfassend das Umsetzen der Chindinmeva- 
lonsSure der Forme! ((±)l) mil D(+)-Phenethylamin der Forme! ((+)!!) in einem Keton-ljGsungsmittel Oder Toluol 
Oder Xylol oder einer Ldsungsmittel-Mischung eines solchen LOsungsmittels mit einem Alkoliol-LOsungsmittel Oder 
Dimetliylformamid oder Dimethylsulfoxid oder Dichlormethan und Kristallisieren des resultierenden diastereome- 
ren Salzes der optisch akllven Chinolinmevalonsaure der Formel ((-)0-(+)") einem Keton-LOsungsmlttel oder 
Toluol Oder Xylol oder einer LOsungsmittel-Mischung eines solchen LOsungsmittels mit einem Alkohol-LOsungsmit- 
tel Oder Dimethylformamid, Dimethylsulfoxid: 



F 




2. Verfahren zum Herstellen optisch aktiven Chinolinmevalonsduresalzes der Formel (IV) 




worin Na, K, 1/2 Ca oder HNR^R'^R^ ist, worin jedes von R^, R^, R^ Wasserstoff, eine niedere Ci.3-Alkylgruppe 
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fcH T /cT^'Tpm ^^ru -x^"!:; """" ""^^ "'"^ Methylg JUbt und zusammen 

morln Q i^'' ^^^J^-^^^^^ odsr -(CH2)2-NH-(CH2)2-bilden. umfassend das Umsetzen des diastereo- 
merenSal2esderoptischaktivenChinoliniTievalonsaurederFormel((-)l-(+)IO: 



mit eine Base. 
Revendications 



OH OH O 




NH2 



H . 



((-)I-(-r]7T) 




Revendications pour les Etats contractants suivants : AT, BE. CH. DE, DK. FR. GB, IT, U, LU, MC, NL, PT, SE 

1 . Sel diast^rteisom^e de I'acide quinol^inem^alonique optiquement actif de formule {(-)l.(+)il) : 



OH OH O 




NH- 




((-)I.(-^)II) 



rZSfnpmlJl.n? w T T '^""'^ quinol6inem6valonique ((±)l), qui comprend la rtection de I'acide 

qu nol6inem6valonique de formule ((±)l) avec la DW-ph6nyl6thylamine de formule ((+)ll), dans un solvant de type 
c Jone. ou dans le toluene ou le xylene, ou dans un melange de solvants. constitu6 d'un el sclvLTtfun solJS 
alcool. ou encore dans le dim6thylformamlde. le dim6thylsulfoxyde ou le dichlorom6thane 
f„rn,..i»lMiT!m"'?'°" '^^l^^'^^^"'^^ °btenu de I'acide quinol6lnem6valonique optiquement actif de 
oiiSI 2: *^ °" '^"^ °" dans un melange de sol- 

SSSyT °" "^"^ dimfthylfbrmamide. le dim6thyl- 



16 



EP0520406B1 




Proc6d6 pour produire un sel de t*acide qinol^inem^valonique optiquement actif de fbrmule (IV) 




dans laquelle est Na. K, 1/2Ca ou HNR^R^R^ ou chacun de R^. R^, R^ est un hydrog^ne. un groupe alk- 
yle inf6rieur en C1.3 ou un groupe 2-hydroxy6thyle, ou encore, quand R^ est un hydrog^ne ou un groupe m^thyle, 
R^ et R^ torment ensemble -(CH2)4-. -(CH2)5-. -(CH2)2-0-(CH2)2- ou -(CH2)2-NH-{CH2)2-. 

qui comprend la reaction du sel diast^r^oisom^re de Tacide quinol^inem^valonique optiquement actif de 
fbrmule ((-)l.(+)ll) selon la revendication 1, avec une base. 
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Revendicatlons pour les Etatmhtractants suivants : ES, GR 

^' nl^J """I '^.^^^"^'f "]f "* OP"''"^ de racide quinol6inem6valonique ((±)l). qui conprend la reaction de lacide 
ou';;^;;??';?' *'T" iS'^'^ DW-ph^nyl^thylamine de formule (WH). dans un solvant de type 
; toluene ou le xylene ou dans un melange de solvants. constrtu6 d'un tel solvant et d'un sohSrt 

alcool. ou encore dans le dim6thylformamide, le dim6thylsulfoxyde. ou le dichlorom6thane. 

eUa cristallisation du sel diast6r6olsom6re obtenu de I'acide quinol6inem6valonique optiquement act» de for- 

T f'"^"* °" ''^"^ 'e ou dans un m^ange de solvants 

const.tu6 d un tel solvant et dun solvant de type alcool, ou encore dans le dim6thylfbrmamide. le dim«hylsul- 




((±)I) 



OH O 




( (-)i- (+)ii) 



2. Proc6d6 pour produire un sel de I'acide qinol6inem6valonique optiquement actif de formule 



(IV) 
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dans laquelle R® est Na, K. 1/2Ca ou HNR^R^R^ oD chacun de R^. R^, R"^ est un hydrog^ne, un groupe alk- 
yie inf6rieur en C^.s ou un groupe 2-hydroxy6thyle. ou encore, quand R^ est un hydrog^ne ou un groupe m6thyle, 
r3 et R"^ torment ensemble -(CH2)4-. •(CH2)5-. -(CH2)2-0-(CH2)2- ou -(CH2)2-NH-(CH2)2-. 

qui comprend la ruction du sel diast^r^oisom^re de Tacide quinol^inem^valonique optiquement actif de 
formule 




avec une base. 
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